The objective of this research is finding the way to design architectures harmonized with the environmental contexts and represented local identity. This research emphasizes cognitive analysis and contemplation of the relationships between environmental factors and their effects to local design by using matrix analysis in order to find out the solutions in sustainable design by using documentary research and a site survey. In addition, this research focus on vernacular architectures which were designed related to and with respect to their environments in various dimensions, such as natural, social, cultural, and economic. Moreover, they contain environmental friendly concepts that appear on their physical design, detail design, and layout planning. The case study site is Huai Jorakaemak (HJK) non-hunting area, Northeastern of Thailand that the one of the RAMSAR list of Wetlands International Importance and Eastern Sarus Crane reintroduction site. The output can apply these concepts into the real architectural design process, so that architects, planners, and environmentalists can create sustainable architecture and a sustainable environment for local community development.
I. INTRODUCTION
Vernacular architecture is a representative element which reflects local identity. Because of its concept respects to its contexts and it conforms to traditional way of life. If considered overall environmental contexts in local area for example vegetation, topography, climate and local materials, are all significant factors that affect the style of local architecture. It formed by basic requirements which responding to daily local life and showing the ability to manage their limited resources effectively. In addition vernacular architectures express creativity and wisdom of local people in architecture design as well as living in harmony with their environment perfectly [1] . Understanding of vernacular architecture is an important intellectual to develop the sustainable design concept and process to create architectures in harmony with the environment. This knowledge also guides the implementation of architectural design for the future which will affect people's lives, natural resources, environment and Energy. Moreover it leads to make conscious, value highly with the local resources they Manuscript will be proud of cultural heritage in their community and finally these will be an essential social costs to help strengthen the community further [2] . Because of the community identity both environmental and traditional dimension have abundant effects on people"s paradigm shifts and the direction of community development [3] . These bodies of knowledge caused by learning, collecting and passing on knowledge from generation to generation. They are the affinity with environment by utilizing natural energy, reducing wastes and harmonize with ecology. Huai Jorakaemak (HJK) non-hunting area, Northeast of Thailand is a case study site that an important international wetland. It provides foods and habitats for various kinds of birds, waterfowls and also aquatic animals and Eastern Sarus Crane reintroduction site [4] . This spatial ecology is considered as a conservation area [5] . For motivating the country into the sustainable way, it is necessary to balance between conservation and consumption. The conservation and wise use of all wetlands through local and national actions and international cooperation, as a contribution towards achieving sustainable development throughout the world.
II. METHODOLOGY
The objective of this research is finding the way to design architectures harmonized with the environmental contexts and represented local identity. It is necessary to use mixed-methods in this study for collecting involved data both international knowledge and local knowledge. Therefore documentary research, site survey and structure observation are used for aggregating data. Then analyzing the relationship between environmental contexts and local identity with the impacts to local architectures by matrix analysis and mind map summary. After that discuss and evaluate by using SWOT analysis and explanatory. Finally, synthesis and applied body of knowledge to practical part that is a case study, community center design at HJK non-hunting area by proceeding architectural design process. For the purpose that to suggest schematic designs of appropriate architectures which are designed based-on environmental contexts and local identity.
III. RESULTS

A. Sustainable Architectural Design Factors
Sustainability is a humanistic issue which has come to mean all things to all people. It is really a system that will continue to evolve for a sustainable architecture with its surroundings. So that, sustainable design based on holistic approach can bring a greater connectivity between people"s well-being, environmental considerations, technological possibilities and nature itself which is fundamental to a sustainable future. It is common to attempt to minimize the environmental impacts of buildings by selecting environmental criteria which are used to inform the design process. BREEAM, a UK Sustainable Building Code issued in 2006, describes the environmental factors involved in compliance. We believe this is a better description for environmental considerations in sustainable design. Also, it is better to employ the economic and social factors in the sustainable design process.
Appropriate architectural design should concern multi-factors and contexts, especially environment. The research found that climatic factor such as rain; wind; humidity; and sunlight are the key factors effect on architectural design [6] . The three strategies for the economy of resources principle are energy conservation, water conservation and material conservation. Each focuses on a particular resource necessary for building construction and operation. Energy conservation; after construction, a building requires a constant flow of energy input during its operation [7] . Other issues of interest can be included in relation to the profile of the building. For instance, a green project might also choose to include the following design parameters biodiversity (vegetation and wildlife), life cycle assessments for the materials applied in the building and reduced private transportation [8] . Architectural Factors consist of 1) natural factors 2) physical factors 3) social and cultural factors 4) technological factors and 5) aesthetic factors [9] . According with the other research found that social-cultural structure, economy, materials and technology are significant roles shaping the architecture [6] . Moreover, factors that determine characteristic of built environment are 1) size of human 2) what human need for life and comfort 3) activities 4) the land 5) materials and 6) methods [10] . The contemporary architectural design, which focuses on harmonizing with environment, economy, social and culture, aims to express local identity of each local area. The main criteria are 1) harmonize with location and micro climate 2) use local materials 3) adapt some traditional physical element 4) use currently materials and technology 5) apply the traditional concept and 6) integrate with local life-style and human behaviors on using space [11] . Unless the architecture, landscape design and site planning should be based-on the site and surrounding contexts which compost with natural factors, cultural factors and aesthetic factors [12] . Factors affecting the urban form of self-built environments have been investigated by several theorists who grouped them according to different categories. These factors are: (Location, Topography, Climate, Land sub-division, Economical factor, Socio-cultural factor, Building materials/ methods [13] .
In vernacular architecture, it is equally reasonable for people in daily connection with nature to seek its conquest through processes that smooth the rough and brighten the dull, altering the natural into artificial. Local materials are their resources, their technologies are powered by their own muscles, but their aim is to create emblems of cultural presence. These concepts of design are sustainability way [14] . Vernacular architecture is surely a contradiction in terms. The vernacular is the unconscious work of craftsmen based on knowledge accumulated over generations the very opposite of architecture, which involves a premeditated design process with a conscious appeal to the intellect. Yet, the term is convenient shorthand to describe an approach that adopts the spirit of the vernacular; if not its actual forms it is not intended to indicate a new style [15] . When the vernacular technologies involve local materials and touch of the hand, their contrast is with industrial systems of production. Where, vernacular technology depends on their direct connections [16] . The principles of sustainable are on the same direction of that of the vernacular as the relation between the built environment and the surrounding nature. The change of ecology, mixing culture, technology and economic development has changed the vernacular architecture. The effects are related to each other, the ecology is affected by the technology then the technology is affected by the condition of economic. Economic also brought effect to the culture and so on. The architectonic concepts have been pronouncedly affected by multifarious cultural influences brought along by several invaders, colonizers, missionaries, merchants and traders. Traditionally, the most significant foreign architectural influences have affected the building styles and techniques [17] .
Due to the forced pace of modernization, the conflict between traditional values and imported ideas has been quite sharp in some countries, and recently the resulting resentment gave rise to fundamentalist movements. A massive import of architectural language as a stereotype vocabulary of built form that is essentially Western in character. Yet it is being associated worldwide with images of progress, prestige, and future orientation. In turn, it has largely influenced the indigenous values of architecture. Dramatic change and innovation have been part of modernity for centuries, as has technological development and expansion. Yet these phenomena, bound up with globalization in its current phase, have created enough novelties to require a rethinking of social theory and politics in the current situation as a response to new developments in society and culture. Architects working in the ivory tower of their rational dreams produce architecture that is universally applicable but lacking truth and relevance, as it is no longer supported by a corresponding cultural identity. For some theorists and architects, globalization is seen as a process of standardization in which a globalized media and consumer culture circulate the globe, creating "sameness" everywhere, thus bringing to light the bland and boring universality in modern projects [18] .
1) Environment contexts
The science of Environment studies is a multi-disciplinary science because it comprises various branches of studies like chemistry, physics, medical science, life science, agriculture, public health, sanitary engineering etc. It is the science of physical phenomena in the environment. It studies of the sources, reactions, transport, effect and fate of physical a biological species in the air, water and soil and the effect of from human activity upon these [19] . Literary environment means the surrounding external conditions influencing development or growth of people, animal or plants; living or working conditions. Element of Environment; environment is constituted by the interacting systems of physical, biological and cultural elements inter-related in various ways, individually as well as collectively. These elements may be explained as 1) Physical elements; physical elements are as space, landforms, water bodies, climate soils, rocks and minerals. They determine the variable character of the human habitat, its opportunities as well as limitations, 2) Biological; elements biological elements such as plants, animals, microorganisms and men constitute the biosphere, 3) Cultural elements Cultural elements such as economic, social and political elements are essentially manmade features, which make cultural environment. Environment is of three types which influence the personality of an individual as physical environment, social and cultural environment and psychological environment. These may be explained that 1) physical environment refers to geographical climate and weather or physical conditions wherein and individual lives. The human races are greatly influenced by the climate. The physique of an individual depends on climate conditions as the individual tries to adjust in his physical environment and the human working efficiency also depends on the climatic conditions, 2) Social Environment includes an individual"s social, economic and political condition wherein he lives. The moral, cultural and emotional forces influence the life and nature of individual behavior. Society may be classified into two categories are opened society that is very conductive for the individual development and closed society which is not very conductive for the development, 3) Psychological Environment; although physical and social environment are common to the individual in a specific situation or can used the term "life space" for explaining psychological environment. The Psychological environment enables us to understand the personality of an individual. Both the person and his goal form psychological environment. If a person is unable to overcome the barriers, he can either get frustrated or completed to change his goal for a new psychological environment. But adopting this mechanism, the individual is helped in his adjustment to the environment. Environment is both physical and biological. It includes both living and non-living components. The Physical Environment is classified into three broad categories (i) Solid, (ii) Liquid (iii) Gas. These represent the following spheres: (i) The lithosphere (solid earth) (ii) The hydrosphere (water component) and (iii) The atmosphere As such, the three basic of physical environment may be termed (i) Lithospheric Environment (ii) Hydrospheric Environment (iii) Atmospheric Environment. The scientists have classified them into smaller units based on different spatial scales, e.g. (i) Mountain Environment (ii) Glacier Environment (iii) Plateau Environment (iv) Coastal Environment. The biological of the environment consists of: (i) Plants (flora) (ii) Animals (fauna). Thus, the biotic environment further be divided into floral environment and faunal environment. All the organisms work to form their social groups and organizations at several levels. Thus, the social environment is formed. In this social environment the organisms work to derive matter from the physical environment for their sustenance and development. This process gives birth to economic environment.
2) Landscape ecology
Landscape ecology is the study of landscapes; specifically, the composition, structure and function of landscapes. Although there are myriad ways to define "landscape" depending on the phenomenon under consideration, suffice it to say that a landscape is not necessarily defined by its size; rather, it is defined by an interacting mosaic of ecosystems elements relevant to some phenomenon under consideration at any scale. Thus, a landscape is simply an area of land at any scale containing an interesting pattern that affects and is affected by an ecological process of interest. Landscape ecology, then, involves the study of these landscape patterns, the interactions among the elements of this pattern, and how these patterns and interactions change over time. In addition, landscape ecology involves the application of these principles in the formulation and solving of real-world problems. Landscape ecology is perhaps best distinguished by its focus on 1) spatial heterogeneity, 2) broader spatial extents than those traditionally studied in ecology and 3) the role of humans in creating and affecting landscape patterns and process. Landscape ecology might be defined best by its focus on spatial heterogeneity and pattern. As such, landscape ecology has five central themes; 1) Detecting pattern and the scale at which it is expressed, and summarizing it quantitatively. 2) Identifying and describing the agents of pattern formation, which include the physical abiotic template, demographic responses to this template, and disturbance regimes overlaid on these. 3) Characterizing the changes in pattern and process over space and time; that is the dynamics of the landscape, and summarizing it quantitatively. 4) An interest in landscape dynamics necessarily invokes models of some sort because landscapes are large and they change over time scales that are difficult to embrace empirically. 5) Understanding the ecological implications of pattern; that is why it matters to populations, communities, and ecosystems. This is the stuff of conservation biology and ecosystem management to achieve human objectives. Landscape ecology is distinguished by its focus on broader spatial extents than those traditionally studied in ecology. This stems from the anthropocentric origins of the discipline. Initial impetus for the discipline came from the geographic aerial view of the environment, for example, the patterns in the environment visible from an aerial photograph. The focus on large geographic areas is consistent with how humans typically see the world-through a coarse lens. However, modern landscape ecology does not define, a priori, specific scales that may be universally applied; rather, the emphasis is to identify scales that best characterize relationships between spatial heterogeneity and the process of interest. Landscape ecology is often defined by it focus on the role of humans in creating and affecting landscape patterns and process. Indeed, landscape ecology is sometimes considered to be an interdisciplinary science dealing with the interrelation between human society and its living environment. Hence, a great deal of landscape ecology deals with "built" environments, where humans are the dominant force of landscape change. However, modern landscape ecology, with 2 its emphasis on the interplay between spatial heterogeneity and ecological process, considers humans as one of many important agents affecting landscapes, and emphasizes both natural, semi-natural, and built landscapes [20] .
3) Local Identity
When defining the concept of identity, it is necessary to recognize the complexity of identity formation; his method of establishing the desired functional and symbolic connections between an environment and people privileges ethnicity above all other identity-constructing factors [21] . The concept assumes that identity comes from using available cultural resources from a spectrum of cultural presentations [22] . Place identity is also defined precisely as a set of cognitions about physical settings. The concept of place identity underpins the collective sense of cultural identification with a particular building and its design features. Within the last few years, globalization has become a catch phrase in architecture associated with a loss of place identity. There seems to be a general consensus that identity plays a significant role for the continuity of man"s culture; otherwise, he will be cut off from his past. Place identity is attracting increasing interest from both architects and planners, as well as in social-science research. The phrase "place identity" conveys many different dimensions such as physical size, tangible versus symbolic, and known and experienced versus unknown or not experienced. Place also includes that which influences the meaning occupants give to it through personal, social, and cultural processes [23] . Therefore, place can be described in terms of many multidimensional physical and psychological environmental attributes. Individuals" psychological sense of place identity can be understood in many ways: as an experience, a convergence of cognitions, how residents feel towards their town, or an assessment of the extent to which they agree with the sentiment "this is not the place for me." Place identity is sometimes described as an implicit psychological structure; it is also considered a cognitive structure that contributes to global categorization and social-identity processes. It emerges from involvement between people and place. It is described as the individual"s incorporation into the larger concept of self to denote the dimensions of self that define an individual"s personal identity in relation to physical environment. The concept of place identity sometimes is belongingness, refers to conscious ties between the community and its residents as these develop over time and an interpretation of the self that uses place, a significant, symbolic locale, as a sign or locus of identity. It considers places environmental contexts with real consequences for people and lays a great deal of stress on ties between the place and the people. It can be extended identity theory to the area of environmental psychology and proposed that place identity is a physical world socialization of the self [24] . This concept considers the debate around decisions with regard to buildings and the sources of architectural elements used in the design project or building. It implies that there are essential natural characteristics that identify a place and that, in effect, these are latent and without structure but can be released by a sensitive design solution. Under this criteria, a locally appropriate building or proposed project is determined by a general consensus on the building and/or proposed project with incorporation of an acceptable architectural language drawn from vernacular design aspects, including site, vernacular architectural forms, materials, and symbolism. It also considers the setting of buildings and the sources of architectural elements used in the design project or building. Under this, a locally appropriate building or proposed project could be determined by a general political consensus on the proposed project with incorporation of an acceptable architectural language drawn from the national vernacular language. Obviously, we mean a totality made up of concrete things having material substance, shape, texture, and color together determining the essence of place, where place is seen as a product of physical attributes. How did these theoretical developments with regard to the concept of identity impact architectural thinking? More specifically, the study focuses on the expression of identity in architecture to assist us in improving our understanding of the nature of the relationship between built form and culture through identification of pertinent elements in the built environment [25] .
As a result, we suggest a list of factors that it should be considered in sustainable design, which is shown in Table I . 
B. Vernacular Zone
Northeastern of Thailand is in Korat Plateau which is an elevated basin. There is Mekong river and it flows through the northern to southeastern parts of this Plateau. Inside the Plateau is effected by Mun river (sub-watershed of Mekong basin). The climate is monsoon rainfall pattern, rainfall during the early months of the wet season will be increased especially July. The dry spell between the early season rain peak and late season rain peak will be reduced from 3 months (July-September) to 2 months (July-August). The rainy season begins with occasional short but heavy rain, eventually raining very heavily for longer periods almost every day, usually in the late afternoon or at night, until it ends abruptly at the onset of the dry season in October to February. Biological changes are depending on physical and climatological changes, in which the faunal abundance and diversity are confined to rocks deposited by the meandering river system.
C. Vernacular Architecture in Northeastern (NE)
1) Housing architecture: Permanent house Ruan Keoi is a traditional NE house which has a porch extended from the main house. This porch can be used as a kitchen, recreation area, guest area and other uses rituals and traditional activities for NE people. The lower floor is used as a storehouse for storing utensils and also sometimes for handicraft activities and livestock.
Ruan Khong is a small building or small house that has its own distinguished structure, but it is built attached to the porch of the main house. When it needs to be removed, it can be taken directly without damaging the structure of the main building.
Ruan Fan (Twin house) was built in parallel, the structure of the houses were connected.
Ruan Phu Tai is similar to Ruan Khong but slightly difference that is the structure (beam and bar) of the small house is attached to the structure of the main house. Phu Tai is ethnic group only found in NE.
Khmer houses are rectangular 2 storey buildings as varying in many sizes. The basic structure consists of a wooden frame, and the roof is erected before the walls on the upper floor are inserted. The roof frame defines the type of the house: a gabled roof, a hipped or mansard roof. A common feature in every type of house is a 5-10 cm gap, on all four sides, between the top of the wall of the upper floor and the roof.
Ruan Korat is a house located in Nakhon Ratchasima, province in NE. That house made from wood and some decorative element.
2) Housing architecture: Semi-permanent house Toob Tor Lao is a temporary building which stretches from Lao Khao as residence of a new family which cannot afford building a new house. A new family lives separately from the parents but still in the same area. If there is no resident, the barn can be used as a storehouse also.
Toob Yao is a small temporary as residence of a new family which cannot afford building a new permanent house. Toob Yao usually made of simple materials such as bamboo, wood and grass.
3) Agricultural architecture
Lao Khao (Barn) is used for keep paddy rice, agricultural products, everyday-life utensils and pen for livestock. D. Analyze Vernacular Architecture 1) Space and form NE vernacular architectures reflect their relation between local wisdom harmonize with their natural and cultural surrounding. The change of ecology, mixing culture, technology and economic development has changed the vernacular architecture. The effects are related to each other, the ecology is affected by the technology then the technology is affected by the condition of economic. Economic also brought effect to the culture and so on. Local bodies of knowledge influence have affected the building styles and techniques. 
2) Materials and constructions
Main materials that use in NE vernacular architecture are wood and bamboo which local people can be found easily around their community. Wood and bamboo were used for structure of the building, finishing and decorated ornament also. In vernacular architecture, it is equally reasonable for people in daily connection with nature to seek its conquest through processes that smooth the rough and brighten the dull, altering the natural into artificial. Local materials are their resources, their technologies are powered by their own muscles, but their aim is to create emblems of cultural presence. 
3) Connection to environmental contexts
Despite the seemingly close correlation between the design principles and issues or concerns of the different approaches, there are large differences in the scale of focus which determines the strategy associated with the respective design principles in relation to e.g.: A global (climate and technology) vs. a local (nature and culture) scale of focus And the scale of the design: urban development, site planning, building design and building components. There are also differences in the approaches to the main issues or concerns, where some approaches are concerned with the human impact on both nature and climate; other approaches are mainly concerned with the climatic or the natural consequences associated with lifestyles.
NE vernacular architectures use natural ventilation systems that rely on natural driving forces, such as wind and temperature difference between a building and its environment, to drive the flow of fresh air through a building. Both work on the principle of air moving from a high pressure to a low pressure zone. Cross ventilation depends on two continuously changing factors: wind availability and wind direction. Consequently, it is a somewhat unreliable source for providing air flow and thermal comfort. In cross ventilation the wind creates a high pressure zone where it impacts the building and a low pressure zone on the leeward side, drawing air through the building. 
E. Wetland Community Center
HJK non-hunting area consists of several function and different activities. Because of the fact that, it should have to concern about the effects that might be caused by development. Nowadays, populations are increasing; the settlement of communities, the development of public facilities and the construction of buildings were widespread into the area. Meanwhile, there were growing needs of the people. At that period, abundant natural resources had been seen as an asset to be exploited in social development. The short term economic advancement was based on a policy which overlooked the impacts of development on the environment in the long run. This led to the decline of natural resources.
The office 0f HJK non-hunting area propose to create a new community center for local people and external visitors who want to learn about the wetland ecology, waterfowls and local culture also. This program was adapted from the requirement and concept design from Habitat for Humanity, who has decided as a way to create community that its organization, will begin sponsoring the building of community centers in many of the communities where it has been involved in building homes. Recognizing that communities, cultures, environments, and resources are wide ranging, they are endeavoring to begin this new project focus by commissioning different designs such as gathering space for 30-50 people; garden/outdoor gathering for 75-100 with stage; variety of garden spaces; food preparation area/kitchen to be used for community events; storage; restrooms (2-can be detached); and 2 parking spaces. This is a case study concept uses some traditional and vernacular elements applying to create new community center. Materials and constructions will be mixed both local and new appropriate materials.
F. SWOT Analyze
It indicated that this design concept has strengths in harmonizing with the contexts, energy efficiency, expressing local identity and integrated various dimension. While the weaknesses are lacking of participatory process with local people, less concern about maintenance after construction process and should be more research about new materials and technologies together. The opportunities of this approach are the trend of sustainability and global warming/climate change alert. The last one, the threats of this study are lacking of in-depth research and application for take a real action in architectural design process. Moreover do not have knowledge management of local wisdom or local techniques in architectural design. However the modernism trends of architecture still have effects on today architectural design undeniable. 
IV. CONCLUSIONS
The principle of architecture design based on environmental contexts and local identity were 1) based on conception of respecting the nature and the acceptable levels of global resource depletion and environmental pollution, 2) Satisfied the needs of joint, sustainable and harmonious development between humans and nature. 3) Made full use of natural resources according to rule of less consumption and more utilization. 4) Used suitable measures to local conditions to creating friendly environment. The fundamentals of passive design are to link buildings with their environments and microclimate. 5) Created flexibility for buildings by adjusting links in designing process. From the result of documentary research showed that some of the significant factors were ignored in the architectural design process. For example disaster, drainage, water resource, plant, pollution, these factors are necessary to concern for create sustainable architecture and well-being.
The sustainable concept in architectural design is very board and so ideal. The most important thought is how to put those concepts into real process of architecture design. While it is necessary to consider multi-factor that might be affected from architectural process, it should be focus on detail design in each process in the same time.
